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Dr. John Snow  (18131858)

nFat hModerndEpidemiology 0O
ST. JAMES, WESTMINSTER.

The GOVERNORS and DIRECTORS of the POOR

A HEREBY GIVE NOTICE,

Thut, with the yview of nffording prompt and Gratultous
assistance to Poor Persons resident in this Parish,
affected with Bowel Complaints and

CHOLERA,

THE The following Medical Gentlemen are appolnted, either
ME D I ( :AL of whom may be immedintely applied to for Medicine amd |
Attendance, on the occurrence of those Compluints, vie— 4
DE’ l "E CTIVE Mr. FRENCH, 41,Gt. mhar.lb?rqn;h St. |
5ir. HOUSLEY, 28, Broad Street.

%‘{éﬁ! er

Mr. WILSON, 16, Great Rydor St.
John Snow and the Mystery of Cholera Mr. JAMES, - 4‘9'. Princes Street.
Mr. DAVIES, 25, Brewer Street.

Sandra Hempel SUGGESTIONS AS TO FOOD, CLOTHING, 4.

Bogularits In the Mours of tolling Mosls, which Sunld conrbet of any desription
of whodosane Voud, with (he mordorste s of sovad Boor.

AMetlnence from Spiritwous Lijoor.

Warm Ohthiag sad Cloanlizem of Porsa,

The sroldance of ussccessiry exposure fo Cold snd Wet, sad the winriag of §
Dusap Clathen, or Wet Shoos.

Regularity In eltalnieg suflcioet Best sl Sheep,

Clonaliness of Bowsa, whish shosld be alred by wpening the Windews » the

wbdlls of cach day.
By Order of the Board,

GEORGE BUZZARD,

Posorming Orwwe, Ndond Sarwt (A7 N
b Newnder, 0

B OB requesied Bl Uds Paper be tahen oare of, and placed whers
e sty referred e,

SPITINA A MAAT LA STAMAS weAsas S Ake
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Dr. John Snow  (1813-1858)

N Fat hMedicaloGeography
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Street map of cholera deaths in Soho in 1853 from John Snow’s On the Mode of Communication of Cholera
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Modern GIS Applications

Crime Analysis Ecologic & Climate Science

R RRRBRRRESSPD=SBSSSS — e — T

Medical Geograph &
Spatlal Epldemlology
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Bring GIS into your K = -12 Classrooms

http://video.esri.com/watch/4500/connected -take-your-students-to-new-places
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GIS In K -12 Schools

The Whit e hConhect-ad dnitiative

L]
@ esrl Industries Products Support & Services About Commun ity Q

Take Your Students
to New Places

Free online mapping tools and activities for your school!

. a,.
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ConnectED Initiative

Free ArcGIS Online Accounts available for
ALL K-12 Schools in the United States!

Request a Free US School Account

Free ArcGIS Online School Account

US K12 schools can request a free account for instruction. (Terms and conditions)

Sign up online at: http://www.esri.com/connected

(or use theform in your binder S)
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http://www.esri.com/connected
https://esri.app.box.com/connectedrequest

ConnectED Initiative

ArcGIS Online provides Project -based Learning
In line with NGSS standards

These sites |
- Teacher Stories

Student Videos

Case Studies

Resources

Lessons Plans

Instructional Materials

http://www.esri.com/connected/

& http://edcommunity.esri.com/

J. A. Lentz BTl Presentation i July 28, 2016 Slide 9



https://esri.app.box.com/connectedrequest
http://www.esri.com/connected/
http://edcommunity.esri.com/

Instructional GIS Materials for K -12

Geolnquiries Story Maps

15 min activities for For All Ages & Audiences
Elementary T High School Can be used as Lessons or Assignments

Mapping our  World Thinking Spatially
45-90 min activities for 30-60 min activities for

Middle School Elementary School (4-6 grade)

Thinking Spatially

Using GIS

and more!
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Geolnquiries

Designed to beFast (15 min), Easy-to-Use, Standards-based
Inquiry Activities designed to be presented by the instructor
from a single computer/projector classroom.

Geolnguiry Collections - - S e .
naui ' Geolnguiries currently available for public field testing

> VW
ADVANCED
ELEMENTARY ENVIRONMENTAL
SCIENCE

Earth Science US History Advanced Human Geograpny B Grade 4 Interdisciplinary [| Advanced Environmental Science
Middle school High school High school Elementary High school

These activities do NOT require logging In
& can be done with or without an ArcGIS Online (AGOL) account

http :// edcommunity.esri.com/geoinquiries/

J. A. Lentz BTl Presentation i July 28, 2016 Slide 11


http://edcommunity.esri.com/geoinquiries/
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Earth Science

1. Topography and our national heritage
., i A\ 2. Remote sensing
EARTH 3. -EITEITC OEA xI Ol A6O i1 00 ¢
Geolnquiries 4. Rock types tell stories
(Middle School) 5 North American landforms
6. Cracked plates (tectonics)
7.  The earth moves under our feet (earthquakes)
8. Plate type effect on volcanoes
9.  Mountain building
10. A-river runs through it (freshwater)
11. Ocean features
12. Fluid Earth: winds and currents
13. (I x60 OEA xAAOEAOe
14. Tropical storms
15. Climatechange
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Tropical Storm

Geolnquiry

Tropical storms [ Elaborate

ATMOSPHERE Where do tropical storms get such strength?

i A + Click the Hurricane Strengthening Zone bookmark.
Target audience - Earth Science, grades 4-9 Time required - 15 minutes . 1J;nnl;§nfﬁm,lurnu;f};m me

. . . . + Click the Sea Temperature 05 title, and then click the AvSeaTemp05 subtitle to expand this layers legend.
m ﬂ.l‘:mmmm track infarmation to undorstand factors that encourage the formation of 7 Atwhat temperature do storms consistently pick up energy? (You can also click the dots to verify tem-

peratures) [Hurricanes may be sustnined at wer temperatures, but most storms really grow above 28°C.[

MS-E552-5 - Collect data to provide evidence for how the motions and complex inter-
actions of air masses results in changes in weather conditions.

= Students will use the tracks of hurricanas in 2005 to compare wind speed to the air
prassure within the hurricane and sea surface temperature.

Evaluate
What other areas of the world have good
o + o
» Students will determine the impact of air pressure and sea surface temperature on conditions for tropical storms?
hurricane strength. 4+ Use the Filler Data toolbox instructions b identify ane of the names of the storms.
_— <+ Click each dot, and on a whiteboard, create a tabde of wind speeds and pressure.
- ttp”blt hf “‘H'lgﬂﬂl'lql -+ Croate a graph of wind speed vs. pressure, [Wind speed sfould be on the x axis, The pressare should be on
wp URL: h ’ w“ the y exis—the resalting graph will go dewn to the right.[
7 What type of relationship do these two varisbles have? [This is an inverse relationship,|
Enga ge < Click the Home buttan to zoom out to the entire world,
7 List two other areas in the world that would be possible targets for tropical storms, [China, Philippines,
Where and how do tropical storms form? {ndonesta. and Australia are all possible targets.]
> (‘]hkk Mlzdi'[)yoMap and then elick the Cﬁ\numlsgltﬂlum e
B gt b cn _fueoan ] oo
+ Click anF point on the trails of these hurricane. _ ) FILTER DATA B KMARK
? What information is stored for each point along the way? [Tnfirmation abous air pressure, wind speed, and + Haver on the layer name, dick the drop-down arrow, and = At the top of the map, dick the Bockmarks button.
ocean lemperatire is stored | choose Filter. + Choose your bookmark; the map will take you there_
= All hurricanes start as tropical depressions (TD). + Build the expression Name - Is - Unique.
+ Use the Filter Tooltip instructions to filter Hurricane Wind Strength - Category - Is - T, + Scroll down to choose a unique hurricane name.
+ Where do most Atlantic storms reach TD status? (Mast become 71 eqst of the Cartbbearn.| + Click Apply Filter, and then dick Zoom To.
Explore
How does air pressure relate to wind speed in hurricanes? Next Steps
DID YOU KNOW? ArcGIS Online is amapplniplaubrm freely available Lo ULS, publie, private, and home schools as a part
of the White House ConnectED Initative. A school subscription provides additional security, privacy, and content features.
Learn more about ArcGIS Online and how to get a school subscription at hitp/eonnected.esri.com.

— "Tha 2005 Atlantic storms cansed $160 billion in dnmag[:and"i‘]lﬁ.deal.hn_‘ﬂhnda canse proparty damnge
by blowing off roofs or collapsing buildings, but they also push the surface of the water nto a storm swell.
Homes a.nﬁ small buildings do not stand a chance against storm-driven ocean swalls. Winds are generat-
ed by greater differences in air pressure and the grographic size of the low pressuro,

Hover on the Hurricane Wind Strength layer name, click the right drop-down arrow, and then click Show
Table.

In the Hurricane Wind Strength table, dick the WIND_ETS (wind speed in knots) colurmn header.

Click Sort Ascending to arrangs the wind speed values in increasing order.

s you scroll down the table, how does the pressure column change relative to wind speed? [ They are
imversely proportional to each other.]

& Explain

What determines the path a storm takes?

? Aro thero areas where lower pressunes do not have as strong of winds? [Winds are generally much smailer
over.

? Why do wind slow down over land? [Roagher land surfices provide friction, slowing winds down.
Also, the heat of evaporated water condensing into eloads is cut off over land |

<+ Closo the Hurricano Wind Strangth table.

mare P
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THEN TRY THIS....
«Adhd a LS, states layer, perform analysis, and aggregate hurricane wind strength by stales,
«Color the new layer based on how many hurricanes have crossed the state borders,

TEXT This GIS map has been f do ial in the
REFEREMCES  sections of chapters from middle-school texts.

*  Earth Science by Glencoe McGraw Hill - Chapter 16 *  Earth Science by McDougal Littell — Chapter 30
*  Earth Science by Holt — Chapter 16 * Earth Science by Prentice Hall — Chapter 17

WWW.ESRI.COM/GEOINQUIRIES  copyright & 2015 Esri
Version (2 2015 Send feedback: hitp://esrinr com/EarthSeienceleedback

Slide 13



Tropical Storm.  Geolnquiry

= A
Tropical storms B Elaborate

Where do tropical storms get such strength?
- - - - + Click the Hurricane Strengthening Zone bookmark
Target audience - Earth Science, grades 4-9 Time required - 15 minutes + Turn on the Sea Temperature 05 layer.
B A o o + Click the Sea Temperature 05 title, and then click the AvSeaTemp0S subtitle to expand this layer's legend.
Use hurricane track information to understand factors that encourage the formation of T i o T e e T e s R o e e s 5 o T e e
hurricanes. Y — T sesoned ene I . i

svhonen 3R T

Q Search B ¥ A 4 a- 90 = '

" ATMOSPHERE

! http://bit.ly/earthgeoinquiry 14 2

ArcGls ~ Tropical Storms

[=] Details || §F Basemap | &5 Share ics Print | G2y Measure [l Bookmarks ‘O\}

@ 8

Modify Map 2 Sign In

Legend

Hurricanes 2005

NORTH I
AMERICA EUROPE

AFRICA

SOUTH
AMERICA

AUSTRALIA

e e RED
Esri.com . Help = Terms of Use . Privacy = Contact 1000 2000mt - "‘i ol
Esri . Report Abuse Esri, FAO, NOAA A\ ™
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Tropical Storm.  Geolnquiry

: . Elaborate
Tropical storms &
Where do tropical storms get such strength?
— Earth Science, gmd“ z Time irod— 15 + Click the Hurricane Strengthening Zone bookmark.

-+ Turnon the Sea Temperature 05 layer.
. . . J . + Click the Sea Temperature 05 title, and then click the AvSeaTemp0S subtitle to expand this layer's legend.
',L;:::ri::;?na track information to u stand factors that encourage the formation of 7 Atwhat temperature do storms consistently pick up energy? (You can also click the dots to verify tem-
) peratures) [Hurricanes may be sustnined at wer temperatures, but most storms really grow above 28°C.[

MS-E552-5 - Collect data to provide evidence for how the motions and complex inter-
actions of air masses results in changes in weather conditions.

Evaluate
= Students will use the tracks of hurricanas in 2005 to compare wind speed to the air

pressure within the hurricane and sea surface temperature. What other areas of the world have good
» Students will determine the impact of air pressure and sea surface temperature on conditions for tropical storms?
hurricane strength,

User the: Filter Data toolbox instructions to identily one of the names of the stormes.

+ Click each dot, and on a whiteboard, create a table of wind speeds and prossure.
Ma - ttp”blt hf Oarﬂ'lgﬂon:m Create o graph of wind spoed v, pressure, (Wind speed showld be on the x axis. The pressure should be on
P URL: h ’ w“ the y axis—the reselting graph will go down to the right.|
? What type of relationship do these two variables have? [This is an imverse relationshig
E n ga ge Click the Home button to zoom out to the entire world.
? Listtwo other areas in the world that would be possible targets for tropical storms, [China, Philippines,
Where and how do tl'OpiCEl' storms form? Ircdoweesia, ared Avustralia are all possifle targets.|

Click Modify Map, and then click the Contents birtton,
Check the box next to Hurricanes Wind Strength to turn the layer on.

E Click anF point on the trails of these hurricane. FILTER DATA BOOKMARK

What information is stored for each point along the way? [fafirmuation abmat air pressure, wind speed, and * Hover on the layer name, dlick the drop-down armow, and = At the top of the map, dlick the Bockmarks button.
ocenn lemperatire is stored |

- choase Filter. * Choose your bookmark; the map will take you thera.
= All hurricanes start as tropical depressions (TD). + Build the expression Name - |s - Unique.
Usg the Filter Tooltip instructions to filter Hurricane Wind Strength - Category - Is - TD. + Scroll down to choose a unique hurricane name.
+ Where do most Athantic storms reach TD stabus? (Mose become T east of the Carthbean. | « Click Apply Filter, and then dick Zoom To.
Explore

How does air pressure relate to wind speed in hurricanes? Next Steps

. ) - . ] DID YOU KNOW? AreGIS Online is a mapping platform freely available to ULS, public, private, and home schools as a part
- ﬁ;ﬁﬁ:ﬁﬂﬁ;}ﬁmL?;ﬁﬁm;:&ﬂ: iﬁfﬁ::&qild;#uﬁ;\:;mﬂ :;i“l-:i ﬁ]’g’::llm”::"‘m of the White House ConnectED Initiative, A school subscription provides additional security, privacy, and content features.

Homes an% small buildings do not stand a chance against storm-driven ocean swalls. Winds are generat- Learn more about ArcGIS Ontine and bow o get a school subscription at. httpe//oonnected ssrl.com.

ed by greater differences in air pressure and the grographic size of the low pressuro, THEN TRY THIS

Hover on the Hurricane Wind Strength layer name, click the right drop-down arrow, and then click Show i -

Tahle. B «Adhd a LS, states layer, perform analysis, and aggregate hurricane wind strength by stales,

In the Hurricane Wind Strength table, dick the WIND_ETS (wind speed in knots) colurmn header. «Color the new kayer hased on how many hurricanes have crossed the state borders.

Click Sort Ascending to arrangs the wind speed values in increasing order.

s you scroll down the table, how does the pressure column change relative to wind speed? [ They are

inversely proportional to each other]

TEXT This GIS map has been A dto ial in the
E Explain REFERENCES  sections of chapters from middle-school texts,

_ Earth Science by Glencoe McGraw Hill - Chapter 16 *  Earth Science by McDougal Littell — Chapter 30
What determines the path a storm takes? »  Earth Science by Holt - Chapter 14 * Earth Science by Prentice Hall - Chapter 17

? Are there areas whers lower prossures do not have as strong of winds? [Winds are generally much smalier

over,

? Why do wind sdls slow down over land? [Rougher land surfices provide friction, slowing winsds dows.

L ]
e et £ . WWW.ESRI.COM/GEOINQUIRIES  copyright & 2015 Esri .
N f& f-:'l':":'::m::mﬁf pater Wﬂrﬂ:ﬁ"&fmﬂ cloudds i cut off over land | Version Q2 2015. Send feedback: hitp://esriurl com/EarthScienceFeedback @ esrl

mare P
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Engage

Where ancihow do tropical storgs form?

Click Modify Map, and then click the Contents button.
Check the box next to Hurricanes Wind Strength to turn the layer on.
Click any point on the trails of these hurricane.
What information is stored for each point along the way? [Information about air pressure, wind speed, and
ocean temperature is stored. |
— All hurricanes start as tropical depressions (TD).
+ Use the Filter Tooltip instructions to filter Hurricane Wind Strength — Category - Is - TD.
+ Where do most Atlantic storms reach TD status? [Most become TD east of the Caribbean.]

ArcGls ~ Tropical Storms Modify Map

[l:\ Details || §H Basemap 9 Share i Print | 5i Measure [l Bookmarks ‘:..‘, Sidvase srnises

Al=

Legend
Hurricanes 2005

NORTH

AMERICA EUROPE

AFRICA

SOUTH
AMERICA

AUSTRALIA

Esri.com . Help = Terms of Use . Privacy = Contact 1000 2000mt

-\ \i e
Esri . Report Abuse Esri, FAO, NOAA A\ 3>
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Engage

Where and how do tropical storms form?

Click Modify Map, and then click the Contents button.

Check the box next to Hurricanes Wind Strength to turn the layer on.

Click any point on the trails of these hurricane.

What information is stored for each point along the way? [Information about air pressure, wind speed, and

ocean temperature is stored. |
— All hurricanes start as tropical depressions (TD).
+ Use the Filter Tooltip instructions to filter Hurricane Wind Strength — Category - Is - TD.

+ Where do most Atlantic storms reach TD status? [Most become TD east of the Caribbean.]

ArcGls - Tropical Storms New Map ~ & Sign In

(5] Details | # Add ~ B6 Basemap | B save ~+ © Share i Print | @ Measure [l Bookmarks ‘F‘*:z address or place \O\]

2

D —
+
Contents

[] Hurricane Wind Strength

Hurricanes 2005

NORTH
AMERICA

» [] Sea Temperatures 05 EUROPE

@ Topographic

AFRICA
SOUTH
AMERICA

AUSTRALIA

Esri.com . Help . Terms of Use . Privacy . Contact 1000 2000mi aYed o
Esri, FAO, NOAA \ 7 ‘)

Esri - Report Abuse
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Engage

Where and how do tropical storms form?

Click Modify Map, and then click the Contents button.

Check the box next to Hurricanes Wind Strength to turn the layer on.

Click any point on the trails of these hurricane.

What information is stored for each point along the way? [Information about air pressure, wind speed, and

ocean temperature is stored. |
— All hurricanes start as tropical depressions (TD).
+ Use the Filter Tooltip instructions to filter Hurricane Wind Strength — Category - Is - TD.

+ Where do most Atlantic storms reach TD status? [Most become TD east of the Caribbean.]

ArcGls - Tropical Storms New Map ~ & Sign In

(5] Details | # Add ~ B6 Basemap | B save ~+ © Share i Print | @ Measure [l Bookmarks ‘F‘*:z address or place \O\]

2

D —
+
Contents

3 [] Hurricane Wind Strength

Hurricanes 2005

NORTH
AMERICA

» [] Sea Temperatures 05 EUROPE

@ Topographic

AFRICA
SOUTH
AMERICA

AUSTRALIA

Esri.com . Help . Terms of Use . Privacy . Contact 1000 2000mi aYed o
Esri, FAO, NOAA \ 7 ‘)

Esri - Report Abuse
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Engage

Where and how do tropical storms form?

>
>

Click Modify Map, and then click the Contents button.

Check the box next to Hurricanes Wind Strength to turn the layer on.

Click any point on the trails of these hurricane.

What information is stored for each point along the way? [Information about air pressure, wind speed, and
ocean temperature is stored. |

All hurricanes start as tropical depressions (TD).

Use the Filter Tooltip instructions to filter Hurricane Wind Strength — Category - Is - TD.

Where do most Atlantic storms reach TD status? [Most become TD east of the Caribbean.]

ArcGls ~ Tropical Storms New Map~ & Sign In

| D Details * Add ~ \ a8 Basemap | Bl save +  ©®@ share .E’,. Print Measure Lll.l Bookmarks ’F:::z address or plac ’O\}

E

Contents

4

3 Hurricane Wind Strength

Hurricanes 2005

NORTH

» [] Sea Temperatures 05 EUROPE

“:’ Topographic

AMERICA

AFRICA

SOUTH

AMERICA

AUSTRALIA

1000 2000mi

Esri.com . Help . Terms of Use . Privacy . Contact
Esri, FAO, NOAA

Esri . Report Abuse
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Engage

Where and how do tropical storms form?

Click Modify Map, and then click the Contents button.
Check the box next to Hurricanes Wind Strength to turn the layer on.
Click any point on the trails of these hurricane.
What information is stored for each point along the way? [Information about air pressure, wind speed, and
ocean temperature is stored. |
All hurricanes start as tropical depressions (TD).
Use the Filter Tooltip instructions to filter Hurricane Wind Strength — Category - Is - TD.
+ Where do most Atlantic storms reach TD status? [Most become TD east of the Caribbean.]

ArcGIS -~ Tropical Storms New Map > & Sign In

[5] Details | * Add ~ | BH Basemap | Bl save ~ ©2 Share i» Print | (i Measure [ Bookmarks [F“: address or place ‘O\J
2

E

Contents

Hurricane Wind Strength
n |
["] Hurricanes 2005

P[] sea Temperatures 05 NORTH | This is hurricane DELTA
AMERICA

Winds are blowing at 35.00 knots an
hour. Itis an E storm at 1,000 mB of
pressure and is traveling over seas
around 45 celcius.

| :‘ Topographic

Zoom to

SOUTH
AMERICA

AUSTRALIA

e — 5
Esri.com . Help = Terms of Use . Privacy = Contact 1000 2000mi

Esri . Report Abuse
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Engage

Where and how do tropical storms form?

Click Modify Map, and then click the Contents button.
Check the box next to Hurricanes Wind Strength to turn the layer on.
Click any point on the trails of these hurricane.
What information is stored for each point along the way? [Information about air pressure, wind speed, and
ocean temperature is stored. |
All hurricanes start as tropical depressions (TD).
Use the Filter Tooltip instructions to filter Hurricane Wind Strength — Category - Is - TD.
+ Where do most Atlantic storms reach TD status? [Most become TD east of the Caribbean.]

ArcGIS -~ Tropical Storms New Map > & Sign In

[5] Details | * Add ~ | BH Basemap | Bl save ~ ©2 Share i» Print | (i Measure [ Bookmarks [F“: address or place ‘O\J
2

E

Contents

Hurricane Wind Strength
n :_‘
["] Hurricanes 200

P[] sea Temperatures 05 NORTH | This is hurricane DELTA
AMERICA

Winds are blowing at 35.00 knots an
hour. Itis an E storm at 1,000 mB of
pressure and is traveling over seas
around 45 celcius.

| :‘ Topographic

Zoom to

SOUTH
AMERICA

AUSTRALIA

e — 5
Esri.com . Help = Terms of Use . Privacy = Contact 1000 2000mi

Esri . Report Abuse
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Engage
Where and how do tropical storms form?

Click Modify Map, and then click the Contents button.
Check the box next to Hurricanes Wind Strength to turn the layer on.
Click any point on the trails of these hurricane.
What information is stored for each point along the way? [Information about air pressure, wind speed, and
ocean temperature is stored.|
All hurricanes start as tropical depressions (TD).
Use the Filter Tooltip instructions to filter Hurricane Wind Strength — Category - Is - TD.
3 Where do most Atlantic storms reach TD status? [Most become TD east of the Caribbean.]

Filter: Hurricane Wind Strength

Create

=+ Add another expression [] Add a set

Display features in the layer that match the following expression

\AD_TIME i M |
(@ Value () Field () Unique

[] Ask for values
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Engage
Where and how do tropical storms form?

Click Modify Map, and then click the Contents button.
Check the box next to Hurricanes Wind Strength to turn the layer on.
Click any point on the trails of these hurricane.
What information is stored for each point along the way? [Information about air pressure, wind speed, and
ocean temperature is stored.|
All hurricanes start as tropical depressions (TD).
Use the Filter Tooltip instructions to filter Hurricane Wind Strength — Category - Is - TD.
3 Where do most Atlantic storms reach TD status? [Most become TD east of the Caribbean.]

Filter: Hurricane Wind Strength

Create

=+ Add another expression [] Add a set

Display features in the layer that match the following expression

\AD_TIME i M |
(@ Value () Field () Unique

[] Ask for values
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